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ON THE MICROSCOPICAL STRUCTURE OF ROCKS. 19

1e mineralogist, and the physicist the intelligent use of the
uicroscope is invaluable, and I need scarcely add, that in this,
3 in every branch of scientific inquiry, every fresh glimpse we
btain brings new beauties to light.

EXPLANATION OF PLATES.

. . CXVL -
. Quartz, Quartziferous-Porphyry, Saulieu, polarised.

Fre. 1
Fre. 2. Sanidine in Domite, Puy de Ddme, polarised.
Fi1a. 3. Triclinic Felspar, polarised.
F1a. 4. Chlorite, Chloritic Schist, nat.
Fi1a. 6. Biotite, Germany, seen with polariser alone.
F1e. 6. Homblende in Diorite, seen with polariser alone.
Fia. 7. Augite, Augitic Porphyry, Germany.
Fre. 8. Olivine, Somma, Vesuvius, &c., polarised.
Fie. 9. Leucite, Somma, Vesuvius, polarised.

10.

Fre. 10. Nepheline and Apatite, Katzenbuckel, nat,
Fi1e. 11. Nosean, nat.

F1e. 12. Heematite and Magnetite, nat.
(AU magnified 26 diam.)

CXVII.
F1e. 1. Gas Cavities, in Lava, Hecla.
Fie. 2. Water Cavities, in Quartz, Cornwall.
Fre. 3. Qlass Cavities, in Quartz, Cornwall.
Fra. 4. Glass and Stone Cavities, in Lava, Hawaii.
Fre. 5. Calcite, Marble, Ephesus.
Fia. 6. Aragonite, Marble, Carrara.
Fre. 7. Chalcedony, Cornwall.
Frc. 8. Fibrous Zeolite, in Dolerite, Germany.
Fra. 9. Mica, in Trachyte, Germany.

Fic. 10. Organisms, in Limestone, Derbyshire.
F1e. 11. Vegetable Remains, in Coal.
Fie. 12. Serpentine, Cornwall, 26 diam.

(Magnified 56 diam.)
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ANT-SUPPORTING PLANTS. 39

EXPLANATION OF PLATE CXVIIL

F1e. 1. Section of tuber of Myrmecodia, from a specimen in the Kew
Museum, showing the galleries formed by the ants.

Fi6. 2. Small plant of Hydnophytum formicarum, from a specimen in the
British Museum.

F16. 3. Thorn of .4cacia sp., from a specimen lent by F. Smith, Esq.

Fi6. 4. Petiole of Tococa macrophysca, Spruce, from the British Museum
Herbarium.

F1e. 5. Petiole of Tococa guianensis, Aubl.,, from the DBritish Museum
Herbarium.

F1a. 6. Leaf-base of Tococa bullifera, Mart. and Schrenk, from the British
Museum Herbarium.

Fic. 7. Leaf-base of Tococa macrosperma, Mart., from Martius’ “ Nova
Genern ¢t Species Plantarum.”

Fie. 8. Leaf-base of Maieta hypophysca, Mart. (back view), from Martius’
¢ Nova Genera et Species Plantarum.”

Fi0.9. The same, opened, from Martius' “Nova Genern et Species
Plantarum.”



















































56 . POPCLAR SCIENCE REVIEW.

went to Western Africa, chiefly to satisfy the warlike propen-
sities of woolly-headed kings; but it will be seen at once what
the quality of the powder was, when we add that its declared
value was only 83,657., while the comparatively small quantity
of 1,173,762 lbs., exported to France, was worth 75,522l or
about four times as much in proportion to its weight. Heavy
as our loss was at Amoatul, it would have been much more
severe if the Ashantees had been provided with something
better that this worthless powder. As it was, several of the
men in the front line were struck five or six times without
being wounded, the bullets havirg such httle force that they
fell harmlessly to the ground.





















































































































































































































INSECTS AND FLOWERS. 125

Fre.3. Aristolockia Clematitis; a, flower in an earlier, b, in a later stage;
&, stigmas ; an, anthers ; ¢, tube of calyx; /, standard-like lip of
calyx ; in, insect imprisoned in globular cavity.

F1e. 4. Bee sucking honey from flower of Stachys sylvatica.

F1o.5. Head of humble-bee, Bombus agrorum ; ¥, ligula ; w, membranous
lobe at tip of ligula; !, labial palpi; /s, lamina; pm, maxillary
palpi ; m¢, mentum.

Fie.8. Flower of tway-blade, Listera ovata; b, showing an insect] (ich-
neumon) seated on the labellum, and sucking the honey.

Fi6.7. Walkisneria spiralis; m, male; f, female flowers.

Fres. 1, 2, and 5 after H. Miiller; figs. 4 and G after Sprengel.



















































142 POPULAR SCIENCE REVIEW.

All who have passed much time on sandy shores, or among
sand-dunes, must have remarked the peculiar whistling sound
produced by the friction of the particles of sand against each
other. Similar sounds, but far louder, are produced when dry
sand runs down a slope. Captain H. S. Palmer has described
such sounds as heard at Jebul N4gis, near Mount Sinai.
Coarse sand, derived from the waste of the sandstone hills, is
carried by high winds up the slope of the hill ; here it lies at
the angle of rest (30°), and the slightest cause is sufficient to
get it in motion. Sometimes the sound is as soft and lowas

the hum of a humming-top ; sometimes it almost approaches
. the roar of thunder.
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THE COLORADO POTATO-REETLE. 153

DESCRIPTION OF PLATE CXXL

Fie. 1. Portion of a Potato-plant, with the Colorado Potato-beetle
(Doryphora 10-hneata) in the egg (a), larva (b, ¢, d), and
imago (e).

Fie. 2. Pups, of the natural size.

Frea. 3. Imago, of the natural size.

Fire. 4. Underside of the imago.

Fie. 5. Left wing-case, enlarged, showing the arrangement of the black
lines; a, outer margin.

F1e. 6. Left wing-case of Doryphora juncta, enlarged, showing the
arrangement of the black lines; a, outer margin.








































































ON THE DISPOSAL OF THE DEAD. 177

It might as well lie on the highest mountain or in the lowest
depth of the sea.
Still for the wealthy, for those who can afford to make
grief a long luxury, there might remain means of an excep-
tional kind for monumental sepulture. If in a cemetery a por-
tion of ground were exclusively bought to hold a limited
number of dead, such a special grave might be constructed as
should remain unmoved. Within a well-built brick vault, filled
with prepared earth, and closed by an arch above it, so that
water could not enter, the dead could be buried with perfect
safety, and might remain so long as the land was in the posses-
sion of the family that bought it. On such special ground
might be laid the monumental slab, as at present, and here
might dust commingle with dust, without any diffusion from the
charmed spot until Time the destroyer fought out his invaded
rights. Here, too, might be buried, in the sarcophagus or metal
tomb, the embalmed dead for the historian to find and depict
when Time shall have conquered and won back his privileges.
But these exceptional advantages and preservations and reserva-
tions of mnature are for the rich and sentimental, who make a
great part of history if they do nothing else, and who ought
therefore to be gratified. The masses who expend all their
bodily powers in toiling while they live must expend even
when they are dead, and never cease to expend until they cease
to be. And that is a period I, for one, wot nothing of.

YOL. SIV.—N0. 1v, N













































192 TOPULAR SCIENCE REVIEW.

« A Dictionary of Physical Science.” Edited by G. F. Rodwell, F.R.A_S,,
F.C.S. London, K. Moxon, 1871.—We do not know why this book was
not sent to us before, but it is better late than never. At first we were dis-
posed to underrate it, but now must confess that it is exceedingly well
done, and is & really admirable dictionary of physical science. We have
only one vbjection to raise, and that is as to the type it is printed with. It
is infinitely too small. Among the contributors are Mr. Crookes, F.R.S.,
Professor Guthrie, Mr. R. A. Proctor, and Mr. C. Tomlinson.

% Synopsis of the Acrididee of North America.” By Cyrus Thomas,
Ph.D.  Washington, U.S.A., 1873.—Here is an admirable work in 4to., of
200 pages, which deals in the fullest manner with the grasshoppers of the
United States. It is preceded by a description in full of the anatomy of the
insects, and is followed by an excellent plate and a valuable glossary. The
great bulk of the volume includes a description which is full and exact of
the soveral species of this group. It is to be followed by other works on
the botany and zoology of the United States, by equally competent writers,

We have received the following :—¢“The I’hilosophy of Voice,” by
Charles Lunn (London, Ballidre, 1874) ; “ The Transit of Venus : its Mesn-
ing and Use,” by T.Budd, I.R.S.A. (London, Longmans, 1875) ; ¢ Professor
Volkmann on Antiseptic Surgery” (Edinburgh, Oliver & Boyd, 1875);
% The Patent Question in 1875,” by R. A. Macfie (L.ondon, Longmauns, 1875);
¢ Asiastic Cholera, 1874,” by Surgeon-Major R. Pringle, M.D. (Edinburg,
Oliver and Boyd, 1874); “ A New Method of Signalling on Railways,” by
Sir David Salomans (Southborough, Baldwin, 1874).
































































































224 I'OPULAR SCIEXCE REVIEW.

which had been exhibited at a recent meeting of the Microscopical Society.
They were affixed to the skin of the fowl by the proboscis. so that onlv
the tails were visible outwards.

Embryology of the Ctenophore.—The development of certain jelly-fishes
(Ctenophorie) belonging to the genera Idyia and Pleurcbrachia has been
eluborated with great care and beauty of illustration by Mr. A. Agassiz ina
memoir which has been recently published in the United States of America
He grives, says the ¢ American Naturalist ” for January, a connected account
of their history from the carliest stuges in the egg until all the features of
the wdult appear. While the mode of segmentation of the yolk is extra-
ordinary, the embryo attains the adult form without any metamorphosis,
the chunges being very gradual. Mr. Agassiz's observations, with the pre-
ceding ones of Miiller, Gegenbaur, Kowalevsky, and Fol, give us a tolerably
complete view of the mode of development of this order of jelly-fishes.
‘These Ctenophore on our coast spawn late in the summer and fall. The
youtig brood developed in the autumn comes to the surface the following
spring nearly full-grown, to lay their eggs late in the summer. The
nutumn brood most probably passes the.whole winter in deep water, and.
it must take rix to cight months for the young to attain their maturity.
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THE TENDENCIES OF SYSTEMATIC BOTANY. 263

these tendencies, but they do in some sort seem to be related
to the temper of the times in other matters. There is a
lacking of respect, almost a defiance of authority, an impatience
of restraint, a desire for change, a restlessness and dissatisfaction
at old barriers and landmarks, an assertion of individual right
to think and act independently of every one and every thing
else—all the tendencies which manifest themselves in times of
political activity—and which expend themselves in various
directions when the political activity subsides. It can hardly
be expected that science alone should escape the influence of
events that stir nations to their last man ; and though the rela-
tion of cause to effect may be difficult to trace, there may at
least be good ground for speculation.

For the future, we would still hope that some seasonable
check will intervene to prevent the consummation of the designs
of those who would completely overthrow all the labours of those
who have toiled in this branch of science. We have faith in the
few who have not bent the knee to Baal making their protests
heard, and that time and reflection will also aid in convincing
those who are now foremost in destruction that their work is
not progressive but retrogressive, and that it is better to build
than to destroy. :
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PAST AND COMING YRANSITS AND ARCTIC EXPLORATION. 277

these remarks to the Royal Geographical Society, and to take
the sense of the Society on the question, whether it is not desir-
able, if other scientific bodies should co-operate, that a represen-
tation be made by the Royal Geographical Society to Her
Majesty’s Government on the advantage of making such a
reconnaissance of the Southern Continent as I have proposed ;
primarily in the interest of astronomy (referring to my official
responsibility for the importance of the examination at this
special time) ;: but conjointly with that, in the interests, per-
haps ultimately more important, of geography and other sciences
usually promoted by the Royal Geographical Society.”
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direction, four more arrow-heads were found: three of these
were of the same formation az the preceding : e fourii was of
very rude workmanship. Ope of the las: mentioest Tures was
of agate, the others of blue flint. Thes: cyos-dents xv= by
putably the work of human hands. 1 exzyminust ine Giguan Iv
which they were embedded. and mised i mic of iecr ame-
bedment with my own handa

¢ The original stratum on which tins rver frwst & e wme

it was inhabited by the Missourium Tiisiweauubur #ut W
to the time of its destructiom . was of W TYT T muC
On the surface ofthnmmdpu::rn:xwfn b &
was the deposit of the beforedescrited siswsm. Tur e
stratum is from three to four feet in iZickives. KUz ZiaEdCst W
a brown alluvium of the Ecceme region. i sat sumjsmsst o
vegetable matters of a tropical produrticn ; 2 zackasst 2l e
remainder cf the skeleton.

<« Most of these vegetables were in a greac: s f yezmrrisoun.
and consisted of a large quantity f crpraw UL, Busl mut
bark, tropical cane, ferns, palmeet;, baise. wremal wimgs F
trees, and even the greater part of a Swer o€ v winza uam
which, when destroved, was & full toves. Tiec: wm 1y v
or indication of any very large trees. tir, 2T3rsmnne aas w2
discovered being the largest kaz wers rowiag ; cas wome
These various matters bad biem virm =p 27 itets swirs st
twisted and split into a thoumnd picers. Wteu:n @ apraag
combined with a tremendous tempest o Liriaii: el . wors
involved in one common ruin. Several 1433 £ T AT T
through this stratum.

“The next over this formation was a avsr +f parie vay ¢
the Eocene region, also with iron parisen: = w2 “nzss S
thickness. (ver this was a laver of exgimarass, $rom 1200 <
eighteen inches in thicknes ; over tr.is a ager of xaci +f e
Pliocene region, from three to four et I ricumaw : nexs 3
second conglomerate, from nine W eightent. fLeran in n ez
this was succeeded by a laver of ¥eiinw ciar of <t Pliasme :
over this a third layer of or,nglrmv from nine o azneer
inches in thickness; and at last the Presen Wrfass, s oy
of a delta, or allavial deperit, formed 0¥ the rizer, sonsiating f
brownish clay, mingled with a few p—burx atd reversn wior,
large oak, maple and elm trees, which wers, aa near a4 [ aip, .
ascertain, from 80 to 100 vears ol In ths esntre of 2. atsue-
mentioned deposit was a large spring which appeared *o ra
from the very bowels of the carth, as it waa newver a.ﬁwrf/—rl
the severest rain, mor did it lfcr;mﬁ lower Ly the L m,;v-'
drought.”—Dr. Kock's Pumphlet of 1443, pages 13, 14 and 27.

- The first question before us is : Whether the observations and.
























REVIEWS.

THE NORWAY FLORA.*

TIIE Flora of Norway is so far similar to that of the British Islands as

may be broadly expressed by the general statements, that fully three-
quarters of the species of vascular plants of the former are contained in the
latter, and that the latter is richer to the extent of about 10 per cent. more
than the former. The area of Norway, moreover, is but in’a small proportion
larger than that of Great Britain and Ireland. The difference between the
two floras is, therefore, by no means considerable, nor are they unsuitable
for comparison. England, no doubt, enjoys a larger share of the Continental
flora than does Norway, and the West of England in particular produces
some species of the north-west coast of France which are absent from
Norway; while Norway, being partly within the Arctic circle, obtains
many Arctic species which do not extend so far south as Scotland ; Norway
also includes a few species of the Alpine and North German floras which
do not reach our country. “Blytt's Flora of Norway " may, therefore, be
expected to prove highly interesting to us, especially since the descriptions
of the critical species and sub-species appear to have been elaborated with
much care and skill.

A few examples will suffice to illustrate the principal contrasting features
of the two floras, so far as the volumes quoted above have permitted the
necessary details. Of ferns we find in “ Blytt's Flora” thirty-five species,
of which only two are absent from us; while we have forty-five species as
given by Professor C. C. Babington, or thirty-nine as given by Dr. J. D.
Hooker. In sedges Norway is peculiarly rich, having, according to the
¢ Flora,” the large number of 102 species, against 70 as a full estimate of
our species given by Babington. In grasses the two floras are nearly
equal in number. In orchids Norway has thirty-one species, against forty-
two in Britain.

The willows for “Blytt's Flora” have been specially monographed by
Dr. N. J. Andersson, the principal authority on this difficult genus, who
gives forty-four species, including crosses, while in Britain Babington gives
<nly thirty-one.

In accordance with a common practice in local floras, and with the per-
xisgive rule laid down by Mr. Bentham, the descriptions of the plants in

* « Norges Flora ; Forste Deel, af M. N. Blytt.” Christiania, 1861.
“ 2 den Del. 1ste Hefte, af Axel Blytt.” 1874.
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BIRDS WITH TEETH.

By HENRY WOODWARD, F.R.8, F.G.S, Erc.

OF THE BRITISH MUSEUM,
pETOR
[PLATE CXXV.]
1
S

N
¢ 5}
\Ej B R AV
NE of the greatest difficulties which the systérmaé: -

ralist meets with in the examination of the fauna of a
new country is that his old ideas of classification are per-
petually shaken by contact with new and strange life-forms,
whose places are the more hard to fix in proportion to the pro-
crustean character of the system into which he strives to fit
them.

Nor can he escape from the dilemma by refusing to admit
them altogether, like Dr. Shaw in the days of old, who (so
the story goes), on finding a shell, not described in Linneeus’s
¢ Systema Natur®,” gave it a rap with his hammer and brushed
it away!

But, great as are his difficulties, they are light compared
with those which the paleontologist encounters as he exhumes
the fragmentary relics of bygone faunas, and strives by the
help of existing organisms to rehabilitate the crumbling re-
mains of a former world. For he knows that the vast assem-
blage of living forms which he sees around him to-day have
sprung, by descent, from the earlier life of the past, and that
consequently no system of classification can be deemed complete
unless it embrace both Neozoic and Pal®ozoic faunas, linking
together in one wide and comprehensive scheme the living
present with the dead and far-off pust.

In striving to attain to this much-to-be-desired classification,
however, a serious obstacle arises from our very imperfect
knowledge of the greater number of extinct animals, espe-
cially those belonging to the higher forms. Of their soft
parts we can know but very little, whilst with the skeleton itself
we are, as a rule, only able to attain to a very imperfect
acquaintance. There is perhaps no order of animals to which
these remarks apply with greater force than to that of Wirda.

VOL, XIV.—NO. LVIL Z






BIRDS WITH TEETH. - 339

extinct Dodo, Solitaire, Aphanapteryz, giant gallinule, parrots,
&c., mark the last representatives of the terrestrial fauna of a
once extensive continent, now submerged save the islands of
Mauritius, Rodriguez, and Bourbon. But the majority of
these, like the extinct wingless birds of New Zealand, the Di-
normis, with the Apatornis defossor (Owen), the Notornis
Mantelli (Owen), the great extinct goose, Cnemiornis cal-
citrans * (Owen), and the gigantic penguin, Pal@eudyptes
antarcticus 1 (Huxley, discovered by Dr. Hector), and an ex-
tinct gigantic bird of prey, the Harpagornis Moorei, Haast,}
may have lived down to the time of man’s advent; nor do
they offer any remarkable peculiarities which might justify
their separation from existing birds.

Formerly the remains of a ‘longipennate natatorial bird,
equalling the albatross in size,”§ were recorded from the chalk
of Burham, near Maidstone ; but these relics are now referred
to Pterodactylus giganteus, the largest and the last form of
flying reptile known in the history of the crust of this earth.||

Among the numerous fragmentary vertebrate remains from
the Cambridge greensand—a formation most extensively worked
for phosphate of lime for artificial manure—the late Mr. Lucas
Barrett in 1858 discovered the remains of a bird rather larger
than the common pigeon, and probably belonging to the order
Natatores, and, like most of the gull tribe, having well-deve-
loped wings. Portions of the metacarpus, metatarsus, tibia,
and femur have been detected, and the determinations of Mr.
Lucas Barrett have been confirmed by Professor Owen.

That the existence of birds at the period of the formation
of the Secondary rocks should have been first made known Ly
their footprints may seem strange; but as far back as 1835 a
notice appeared in Silliman’s “ American Journal of Science”
of the discovery by Dr. Deane of impressions resembling the
feet of birds upon some slabs of New Red Sandstone from the
Connecticut Valley in the United States.

Prof. Hitchcock was the first who submitted these tracks to
a careful scientific investigation, and he concluded that they

* “Trans. New Zealand Inst.” 1874, vol. vi. p. 76, pl. x-xiii.

1 Op. cit. 1872, vol. iv. p. 341, pl. xvii. and xviii.

1 Op. cit. 1874, vol. vi. p. 62, pl. vii. and viii.

§ “Geol. Trans.” 1840, 2nd series, vol. vi. p. 411.

|| Owen’s “ Paleeontology,” 2nd edition, 1861, p. 275.

9] Lyell’s “Manual,” 6th edition, 1865, p. 330. By an error, Mr. Lucas
Barrett, F.G.8., figures in Lyell's “Elements” as “ M. Louis Barrett.”
Barrett was born in London, and was for some time curator of the Wood-
wardian Museum, and afterwards appointed Director of the Geological
Survey of the West Indies, where he was unfortunately drowned.
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is difficult to believe them to have been made by anything but
Iguanodon,* lends further confirmation to this conclusion.

" The first evidence of the existence of a bird in strata of
Oolitic age was furnished by the discovery of the impression
of a single feather in a slab of lithographic stone from Solen-
hofen, described and figured by Hermann von Meyer in 1861.t

To this fossil impression H. von Meyer gave the name of
Archeeopteryx lithographica.

Later on, in the same year, Professor Andreas Wagner com-
municated to the Royal Academy of Sciences in Munich the
discovery (in the same formation at Solenhofen) of a considerable
portion of the skeleton of an animal with impressions of feathers
radiating fanwise from each anterior limb, diverging obliquely
in a single series from each side of a long tail.

Dr. Wagner’s paper (written shortly before his death) was
wholly founded on the reports of M. Witte of Hanover and
Dr. Oppel of Munich. From their information he was led to
conclude that the affinities of this wonderful creature were
strongest to the Reptilia, and he regarded its natural covering
as merely “ presenting a deceptive resemblance to feathers,”
and named it Griphosaurus.

Hermann von Meyer concluded that the impressions repre-
sented actual feathers, and that the single feather, already
noticed by him, doubtless belonged to the same animal. But,
even so, they need not necessarily be derived from a bird.
Indeed, the feathered fossil from the lithographic stone of
Pappenheim, in Dr. Haberlein’s collection (of which he had
also heard) differed essentially from our birds, and need not
necessarily be a bird. The simple tarsus (writes von Meyer)
shows that the animal does not belong to the Pterodactyles,
and the formation of the tail contradicts the idea that we con-
nect with our birds, yet the feathers are undistinguishable from
those of birds.

Happily for British paleontologists, this remarkable avian
fossil was secured for our national collection in 1862, and a
memoir thereon was presented to the Royal Society by Professor
Owen,} and read on November 20 of that year.

I also published a figure, and gave a brief account of the
Archeopteryx in the * Intellectual Observer ” for December
1862 (vol. ii. p. 314).

The specimen is preserved in intaglio and relievo on two
slabs of Solenhofen limestone, the lower of which, doubtless,

represents the ancient surface of what was once tidal mud,

* See ¢ Quart. Jour. Geol. Soc.” 1862, vol. xviii. p. 248.
t+ «Jahrbuch fiir Mineralogie,” 1861, p. 561.
1 See “Phil. Trans.” 1863, p, 83, pl. 1-4.
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rare feathered fossil animal aecord with the strictly ornithic
modifications of the vertebrate skeleton.”

But he adds : “ All birds in their embryonic state exhibit the
caudal vertebrs distinct, and, in part of the series, gradually
decreasing in size to the pointed terminal one.

¢ In Archmopteryx the embryonal separation persists with
such continued growth of the individual vertebrs as is com-
monly seen in tailed vertebra.tes, whether reptilian or mam-
malian.”

Professor Owen concludes his able memoir thus:—¢ By the
law of correlation we infer that the mouth was devoid of lips,
and was a beak-like instrument fitted for preening the plumage
of Archeeopteryz,” &e.

Among the many careful investigators who examined the
Archeopteryz from day to day after the arrival of the fossil
bird, and still more after the reading of Professor Owen’s paper,
none took a more lively interest in it than Mr. John Evans,
F.R.S., the present President of the Geological Society of
London.

It was by Mr. Evans’s exertions that a rounded nodular
mass (see Plate, fig. 3 b.) standing up in relief from the surface
of the slab, attained the honourable comment from Professor
Owen that it “may be, as suggested by Mr. John Evans,
F.G.S., part of the cranium with the cast of the brain of
AT

It may be well here to state that, having once arrived at the
idea that this was a cast of the cerebral hemispheres of the brain
of Archeopteryx, Mr. Evans gave orders to his game-dealer to
send him every queer bird that came to hand, and as in
winter we have, from our insular position, the strangest assort-
ment of marsh-loving birds shot and sent to the London
market that are perhaps to be met with ‘anywhere, Mr. Evans
was soon fully employed. Each bird’s cranium was care-
fully cleaned out, and a cast of the interior made by pouring
liquid plaster of Paris into it through the foramen-magnum.
When set, the skull was cut across so as to remove the upper
and anterior portion and expose the cast of the interior for
comparison. One of these casts of skulls (that of a carrion crow)
so prepared is figured in ¢ The Geologist,” vol. vi., for January
18638.* I believe the one which Mr. John Evans conceived to
be nearest in form to the cast of the brain of the Archeopteryzr
was a cast of the brain-cavity of a woodcock. I allude to it,

® Another of these casts—cast of the fore part of the brain of a magpie
(Corvus pica)—is figured by Professor Owen on the plate of Archezopteryx
which accompanies his Memoir, but by an oversight has not been credited
to Mr. Evans.
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CARNIVOROUS PLANTS.

Br ALFRED W. BENNETT, M.A,, BSc, F.L.S. °

LECTURER OF BOTANY, ST. THOMAS'S IOSPITAL.
[PLATE CXXV1.]
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LD landmarks are fast being obliterated. In former times
the mind even of the most scientific was trammeled by the
idea that nature could be mapped -out into districts, like equares
upon a chess-board, each bordered by a well-marked line of
circumvallation, and standing in a perfectly definite relation to
the squares on either side. The objects of nature were supposed
to be classified, not by man but by the Creator of all things, in
accordance with a certain preconceived and often most fantastic
ideal. It is only within a comparatively short time that our
views on this head have undergone a radical change. The
general acceptance of the theory of evolution has given a final
blow to the old idea. Classification is now but a human con-
trivance for tabulating the links in the endless chain which
connects together all living tbings. Tke lines on the chere-
board have disappeared, and bave given place to the imperesp-
tible gradations of the colours of the rainkow. While we can
still define red and vellow, axd distinguick e from the iy,
we must admit a wide delatable borderdand of orarye.

This change affects it omly the ultimate, bat even the pyi-
mary distinctions betwesn orgamie Leings. Evem the disicim 1A
animate pature it the two kivydon of snitual sl voyrsi il o
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pretty little Drosera, or Sundew, a denizen of bogs, with its
small red leaves clothed with glands which are apparently
always wet with dew on the hottest summer day, and elegant
scape of minute white flowers, opening only in the brightest
sunshine. The commonest species D. rotundifolia, with round
leaves, is found in sphagnum and peat-bogs throughout the
country, and is especially common in all our sub-alpine districts.
Two other species are British, D. intermedia and anglica, both
with linear-oblong leaves, the latter much the larger plant, but
are much scarcer ; the former, however, grows as near London as
close by the Burnham Beeches in Buckinghamshire, intermixed
with D. rotundifolia, and is abundant in the New Forest. On
closer examination it is seen that the minute drops which hang
on the glands are not dew, but consist of a viseid fluid stretched
in threads from one to another; and that numbers of minute
insects are captured in it and firmly held down by the enfolding
of the glands over them.

The leaf isindeed a veritable fly-trap. If a specimen is planted
in a saucer in damp sand, and a minute insect placed on a leaf
which was before quite free, the glands will be seen to bend
over it, commencing with the ones nearest to those that actually
touch it, until at length every gland on the leaf has become in-
flected, and the insect is hopelessly imprisoned. Long before
* this it has, however, probably almost ceased to move; and that
the movement of the glands is not the result of mechanical irri-
tation from the struggles of the insect—like that of the stamens
of Berberis—is proved by the fact that the outermost marginal
glands do not fold over until the struggles of the insect have
ceased. Fig. 1, Plate CXXVI., shows a plant of Drosera ro-
tundifolia about the natural size; fig. 2, one of the leaves
magnified about twice; fig. 3, a leaf with an insect just cap-
tured ; fig. 4, one in which nearly all the glands are folded
over, both multiplied about four times; and fig. 5, one of the
glands on a much larger scale.

The mechanism of the movement of the ¢ tentacles,” as
Darwin terms these organs, has been closely investigated by him
and others. Each tentacle consists of a stalk or pedicel, com-
posed of several rows of elongated cells, with a roundish or
ellipsoidal dark-red gland at its extremity. The gland is seen
under a high magnifying power to be pitted or honeycombed ;
and the pedicels, as well as the upper surface of the leaf where
not occupied by the tentacles, is provided with a number of
minute papille, consisting of several cells. The morphological
nature of the tentacles has been a subject of much discussion.
Trécul, Warming, and other observers have clearly shown that,
at least as regards some of them, especially those at or near the
margin of the leaf, they are an integral part of the leaf Wwad,
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the particle is inorganic the effect is only slight, and the tentacles
soon resume their normal position. With organic substances,
and especially minute living animals, the case is very different ;
the embracing motion of the tentacle is compared by Darwin to
that of the tentacles of a polyp when seizing its prey; and they .
do not again unfold until the substance is partially or entirely
absorbed. The behaviour of the leaves with fluids is still more
remarkable. Distilled water produces no effect whatever. This
might be expected ; but it is more noteworthy that the same is
the case apparently with all organic but non-nitrogenous fluids.
In sixty-one experiments recorded in Mr. Darwin’s work, with
gum-arabic, sugar, starch, dilute alcohol, olive oil, and a de-
coction of tea, the tentacles were not inflected in a single case.
The case is very different with all nitrogenous fluids. Milk,
albumen, infusion of meat, mucus, saliva, and isinglass, produced
inflection in every instance, after a longer or shorter time. In
fact the leaves of Drosera furnish a test for nitrogen in solu-
tions, rivalling in delicacy any of the performances of the
spectroscope. Experiments, which were repeated over and over
again to ensure accuracy, and with the utmost care to eliminate

1
14,400
(00445 milligram) of carbonate of ammonia absorbed by a
gland, is sufficient to induce inflection in the basal part of the
same tentacle ; and, if immersed in a solution of this substance

1
268,800
a grain (*00024 mg.). Immersion in nitrate of ammonia of

1
g91,200 *f
1 grain (0000937 mg.) excites movements in each tentacle.
With phosphate of ammonia the result is still more extraordi-

1 .
153,600 of a grain (000423

mg.), if held for a few seconds in contact with a gland, causes
the tentacle bearing this gland to be inflected. If a leaf is im-
mersed for a few hours, and sometimes for a shorter time, in a

every possible source of error, show that the of a grain

for a few hours, the same effect is produced by the

such strength that each gland can absorb omly the

nary. A minute drop containing

. 1
solution so weak that each gland can absorb only the 19,760,000
»f a grain (-00000328 mg.), this is enough to excite the tentacle
nto movement, so that it becomes closely inflected.

The facts connected with the list of non-nitrogenous sub-
stances which cause and which do not cause inflection of the
sentacles are very curious. Nine salts of soda with which Mr.
Darwin experimented all caused inflection, while none of seven
sorresponding salts of potassa did so; the salta of metals wn
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be possible—and indeed this has been maintained by some—that
these arrangements were merely a contrivance for facilitating
the decay of the living insects or other entrapped organic sub-
stances; and that the nutrient matter resulting from their
decay, being carried to the ground, fed the plants through the
ordinary medium of the rootlets. To Darwin must be assigned
the merit of having for the first time clearly and unmistakably
demonstated a true process of digestion carried on by the foliar
organs of plants ; although Dr. Hooker and others had earlier
given good reason for a belief in its existence in the case of
Nepenthes and other pitcher plants. The viscid secretion from
the glands of Drosera is, in the normal condition, nearly or
quite neutral to test-paper. But as soon as it is excited by
contact with any inorganic or organic substance, it becomes
distinctly acid, and more strongly so after the tentacles have
remained for some time closely clasped over any object. A
small quantity of the substance thus obtained was sent for
analysis to Professor Frankland, who found no trace of
hydrochloric, sulphuric, tartaric, oxalic, or formic acid; but, as
far as could be determined from the very minute quantity sub-
mitted to analysis, distinct indications of an acid belonging to
the acetic or fatty series, probably propionic, with a possible
admixture of acetic and butyric. A still more interesting result
of Mr. Darwin’s experiments was the conclusion that in
addition to the acid a substance analogous to pepsin,and acting
as a ferment, is secreted by the glands, but only when excited
by the presence of digestible, .e. nitrogenous, matter. This
singular result, affording so striking an analogy to the _phe-
nomena of digestion by the stomach of an animal, is in
harmony with the observation of Dr. Hooker in the case of
Nepenthes, that the fluid formed in the pitchers of that plant
entirely loses its power of digestion when removed from the
pitcher and placed in a glass vessel, although it is even then dis-
tinctly acid. The following substances were found to be com-
pletely dissolved in the secretion, viz., albumen, muscle, fibrin,
areolar tissue, cartilage, the fibrous basis of bomne, gelatin,
chondrin, casein in the state in which it exists in milk, and
gluten which has been subjected to the action of weak hydro-
chloric acid ; while epidermic productions, fibro-elastic tissue,
mucin, pepsin, urea, chitine, cellulose, gun-cotton, chlorophyll,
starch, fat, and oil, are not acted on either by the secretion of
Drosera, nor, as far as is known, by the gastric juice of animals.

The power possessed by Drosera of obtaining nourishment
through the leaves receives confirmation from a valuable series
of experiments by Dr. Lawson Tait,* who announced, inde-

* See “Nature,” for July 29, 1876,
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The genus Pinguicula belongs to a natural order widely sepa-
rated from Drosera. The Butterworts are all, like the sundews,
natives of bogs, and are so called from the greasy texture of the
thick leaves, caused by the viscid glands with which the upper
side of the leaf is studded. The commonest species, P. vulga-~
748, fig. 8, is a very familiar plant by the side of streams and in
other wet places in all the mountainous districts of our islands ;
but its deep blue flowers have passed away by the middle of
summer. A second species or sub-species, P. grandiflora, with
much larger blue flowers, is confined to the south-west of
Ireland ; and P. alpina, with nearly white flowers, to the most
alpine parts of Scotland ; while the fourth British species,
P. lusitanica, with small lilac-yellow flowers, is abundant in the
south-west of England, and the west of Scotland and Ireland.

The contrivance for capturing insects is very different in the
case of Pinguicula to that which we have described in Drosera.
The whole of the upper surface of the leaf is studded with a
number of glands composed of a stalk or pedicel, which consists
of a single cell, and of a flat capitate head, formed of a number
of small cells, usually eight or sixteen ; their mode of growth
is represented in fig. 9, mnagnified ; and a single one on a much
larger scale in fig. 10. They are always sccreting a large
quantity of an extremely viscid fluid, neutral to test-paper; but
have no power of motion when excited ; the only movement in
the leaf of the butterwort being a very slow incurving of the
margin over any imprisoned object. The extreme viscidity of
the secretion from the glands is the sole means by which the
entrapped animals are detained. The incurving of the margin
is caused either by the pressure of any solid particle, or by con-
tact with a digestible substance, whether solid or in solution ;
but after a comparatively short time the margin again unfolds.

The general results of Mr. Darwin’s observations on Pingu-
cula vulgaris amount to this :—Objects not containing soluble
matter have little or no power of exciting the glands to in-
creased secretion; while dense nitrogenous fluids cause the
glands to pour forth a large supply of viscid fluid, which is still
not acid. On the other hand the secretion from glands excited
by contact with nitrogenous solids or liquids is not omly very
copious, but is invariably acid. The secretion in this state has
the power of rapidly dissolving and digesting the tender part of
the bodies of insects, meat, cartilage, albumen, fibrin, gelatine,
and caseine. The secretion which has ahsorbed nitrogenous
matter is quickly re-absorbed by the glands, which change their
colour from green to brownish, and contain masses of aggregated
granular, presumably protoplasmic matter, while no such effect
is produced by the action of non-nitrogenous fluids.

The phenomena exhibited by the butterwort bave nok,haw-
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of a digestible substance, and have no power of motion. The
faculty of detention lies in the elasticity of the tissue of the
leaf itself. On the upper surface are six strong hairs or bristles
which display extraordinary sensitiveness, conveying to the rest
of the leaf an irritation when touched, which causes the leaf
suddenly to fold up, the sharp serrations or spikes with which
the margin is covered closing upon one another, and interlocking
like the teeth of a rat-trap. The glands, which are in this in-
stance true epidermal structures, secrete an almost colourless,
slightly mucilaginous, strongly acid fluid, but only when excited
by the presence of nitrogenous matter, which they have the
power of absorbing. This secretion, the formation of which is
seen, from what has been said, to be altogether independent of
the mechanical irritation of the leaves, appears, from Mr. Dar-
win’s experiments, to have a distinct power of digestion. The
most remarkable fact connected with Dioneee is in the differ-
ence in the behaviour of the leaves after closing, according to
whether a digestible substance, an indigestible substance, or
nothing at all, has been captured. In the two latter cases the
leaves reopen in less than twenty-four hours, and are then again
at once sensitive to renewed impact. In the first case, on the
contrary, they remain closely shut up for many days, and after
re-expanding are torpid, and never act again, or only after a
very considerable interval of time. Moreover, when the leaf is
made to close over an insect or other body containing soluble
nitrogenous matter, the two lobes, instead of remaining concave,
as they otherwise do, enclosing a small cavity, slowly press close
together throughout the whole of the blade with very consider-
able force, and offer very great resistance to any attempt to
force them apart. Mr. Darwin draws some very interesting
conclusions from these facts ; showing how this arrangement
allows small insects to escape before they are crushed and thus
yield up their nutrient juices, while larger insects are hope-
lessly entrapped; the digestive process being thercfore only
brought into play when a considerable quantity of nutriment
is at the command of the leaf. Dr. Burdon Sanderson has made
the additional extremely curious observation ®* on the Venus's
fly-trap, that a normal electrical current traverses the blade and
the foot-stalk of the leaf, while the current is reversed when the
leaves are irritated or the foot-stalk cut. The phenomena therc-
fore present a most remarkable analogy to those which occur in
the muscles of animals when contracted ; although there does
not appear to be anything whatever in the Dionea which can
in any way be compared to the nervous tissue of animals.

¢ «Proceedings Royal Society,” vol. xxi. p. 405; and ¢ Nature,” 1874,
pp. 106 and 127,
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of the inner surface of the bladders, and consist of four, less
often of two, divergent arms or cells. The mode in which they
act is not clear; but it is demonstrated that they possess the
faculty of absorbing nitrogenous matter, salts of ammonia, or
infusion of meat. Bodies of a somewhat similar character were
obeerved by Mr. Darwin in the case of Aldrovanda, where he
at one time conjectured that they performed the function of
absorbing the indigestible portion of the food. I can scarcely
doubt that they are homologous with the bodies described by
me as “ganglia ” in Drosera, and especially in Pinguicula, the
function of which is at present unknown. May they not be
rudimentary “quadrifids”?

A very remarkable species of bladderwort, U. montana, a
native of tropical South America, is not aquatic, but is said to
be epiphytic. The bladders, which are extremely minute, are
borne on the underground thread-like rhizomes, and are produced
in extraordinary numbers. They are closed by a valve on which
are a number of minute glandy, and bear internally rows of short,
thick, quadrifid processes; and apparently capture and detain
a number of minute insects, on which the plant feeds. This is
the only species of Utricularia which is not aquatic or a
native of marshes. U. nelumbifolia has the very singular habit
of growing in the water which collects in the bottom of the
leaves of a large Tillandsia, inhabiting an arid rocky part of
the Organ Mountains, Brazil, at an elevation of 5,000 ft. above
the sea. It propagates itself by runners, which direct themselves
towards the nearest plant of Tillandsia.

Polypompholyz is a native of Western Australia,and Genlisea
of Brazil. In this last genus some of the leaves are elongated
into a very narrow cylinder, half an inch to an inch in length,
in the middle of which is a minute swelling or tubercle, in
which organic matter ix found. The neck of the cylinder is
furnished with rows of bristles attached to ridges and pointing
downwards, which would effectually prevent the escape of any
insect that may descend the neck into the utricle, and with a
number of quadrifid cells or processes, very closely resembling
those already described in Pinguicula, the function of which
can only be conjectured.

The order Nepenthaces comprises the single genus Nepenthes,
which includes a considerable number of species, mostly natives
of the East Indies and Australasia, and well known in hot-houses
in this country as ¢ Pitcher-plants.” The pitcher consists partly
of the leaf-stalk and partly of the blade of the leaf, and con-
tains in its lower portion, to the depth of an inch or more, a
fluid which was formerly believed to be nearly pure and potable
water ; but analysis shows it to contain in solution a consider-
able proportion of mineral salts. Buried in thia @uid is fee
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complete and well carried out, and it is hardly necessary
1d, were very costly.

he system of mines which it was then proposed to employ
efence of harbours generally consisted of lines of ground
ges of compressed gun-cotton, of 500 lbs. each, the depth
ater for which such charges were best suited being about
t fathoms, and this depth is a very common one. The
ges were to be in galvanic connection with the look-out
ons or firing-points, so as to enable them to be fired at the
of an operator ; self-acting gear, to explode them on contact
1 an enemy'’s ship, being also provided. The object of the
riments was to ascertain the distance at which a vessel
ld be destroyed by the explosion of a mine, and also the
sssary interval between the mines, to secure each one from
effects of explosion of those contiguous to it. It is obvious
. a certain relationship must exist between these distances
ectively, for while it is imperative that the channel should
ompletely closed against the entrance of an enemy, it is
t desirable that the first explosion should not extend beyond
mine acting on the vessel, because it would open a wide gap
he line of defence. With a single line of mines it would be
sssary that the interval which would be sufficient to prevent
ry from an adjacent explosion should not, under any cir-
istances, be more than double the distance at which the
ruction of a vessel might be considered certain. As, how-
', channels are defended by several lines of mines, those
1ing one line covering the intervals in the line next in
t, the conditions become modified to a certain extent.
»gether it was scarcely questioned tbat an efficient system of
mce, with large ground charges of 500 lbs. of cotton, might
organised ; and if so, this was for many reasons to be pre-
ed to the alternative system, consisting of numerous small
rges floated close to the surface of the water, on which we
1 have to say more hereafter.
m August 6 the first experiment took place, at Stokes
, under the direction of the Special Committee, of which
W. Jervois is president. We give the details of this trial,
btained from official sources, and published at the time in
“ Engineer,” the editor of which periodical has kindly
sed the information and cuts herewith at our disposal.
‘he Oberon was in the following condition :—The inlet and
let valves of her condensers were left open. The Kingston
re of her feed-pipe was closed. The water-line was 2 inches
her than the top of her condenser. The original weight of
hull, before fitting her with special bottom, had been
'tons; as now fitted, it was 920 tons. Her cables and con-
sers weighed about 80 tons. Her starboard side hed fowky-
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THE NATURAL HISTORY OF THE KANGAROO. 373 -

The kangaroo (Pl. CXXVIIIL fig. 1) is a quadruped, with
very long hind limbs and a long and rather thick tail. Itshead
possesses rather a long muzzle, somewhat like that of a deer,
with a pair of rather long ears. Each fore-paw has five toes,
furnished with claws. Each hind limb has but two large and

Fre. 1.

Skeleton of Kangaroo (Macropus).
a, Marsupial bones.

conspicuous toes, the inner one of which is much the larger,
and bears a very long and strong claw (Pl. CXXVIII. fig. 2).
On the inner side of this is what appears to be a very minute
toe, furnished with two small claws. An examination of the
bones of the foot shows us, however, that it-really consists of
two very slender toes united together in a common fold of skin.
These toes answer to the second and third toes of our own Tooy,
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actively suck. The mother therefore places it upon one of its
long and slender nipples (the end of which is somewhat swollen),
this nipple entering its mouth, and the little creature remaining
attached to it. The mother then, by means of the cremaster
muscle (before spoken of), squeezes its own milk gland, and
so injects milk into the young, which would thus be infallibly
choked but for a noticeable peculiarity of its structure, admi-
rably adapted to the circumstances of the case.

Fie. 3.

1. Dissected Head of young Kanguroo.
a, Elongated larynx. b, Cavity of mouth.
2. Nipple of Mother.

In almost all beasts, and in man also, the air-passage or
windpipe (which admits air to and from the lungs) opens into
the floor of the mouth, behind the tongue and in front of the
opening of the gullet. Each particle of food, then, as it passes
to the gullet, passes over the entrance to the windpipe, but is
prevented from falling into it (and so causing death by choking)
by the action of a small cartilaginous shield (the epiglottis).
This shield, which ordinarily stands up in front of the opening
into the windpipe, bends back and comes over that opening
just when food is passing, and so, at the right moment, almost
always prevents food from ¢ going the wrong way.” But in
the young kangaroo, the milk being introduced, not by any,
voluntary act of the young kangaroo itself, but by the in-
jecting action of its mother, it is evident that, did such a
state of things obtain in it as has been just described, the
result would be speedily fatal. Did no special provision exist,
the young one must infallibly be choked by the intrusion of
milk into the windpipe. But there is a special provision for
the young kangaroo; the upper part of the windpipe (or
larynx), instead of lying as in us, and as in most beasts, widely
separated from the hinder opening of the nostrils, is much
raised. It is in fact so elongated in the young kangaroo that it
rises right up into the hinder end of the nasal passage, which
embraces it. In this way there is free entrance for air from
the nostrils into the windpipe by a passage shut off from the
cavity of the mouth. All the time the milk can freely pass to
the back of the mouth and guil T Ade of Oois Qone
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ever, as in all the hoofed beasts, all the four limbs (front as
well as hind) are exclusively used for locomotion. But in kan-
garoos we have animals requiring to use their front pair of
limbs for purposes of more or less delicate manipulation with
respect to the economy of the ¢ pouch.” Accordingly, for such
creatures to be able to inhabit such a country, the hind pair of
limbs must by themselves be fitted alone to answer the purpose
of both the front and hind limbs of deer and antelopes. It
would seem, then, that the peculiar structure of the kangaroo’s
limbs is of the greatest utility to it; the front pair serving
as prehensile manipulating organs, while the hind pair are, by
themselves alone, able to carry the animal great distances
with rapidity, and so to traverse wide arid plains in pursuit
of rare and distant water. The harmony between structure,
habit, and climate was long ago pointed out by Professor
Owen.

The kangaroo breeds freely in this country, producing one at
a birth. We have-young ones every year in our Zoological
Gardens. A large number of them are reared to maturity, and
altogether our kangaroos thrive and do well. One born in our
gardens was lately in the habit of still entering the pouch of its
mother, although itself bearing a very young one within its own
pouch. These animals have been already more or less acclima-
tized in England. I have myself seen them in grounds at
Glastonbury Abbey. Some were so kept in the open by Lord
Hill, and some by the Duke of Marlborough. A very fine herd
is now at liberty in a park near Tours, in France.

It is a little more than one hundred and five years since the
kangaroo was first distinctly seen by English observers.

At the recommendation and request of the Royal Society,
Captain (then Lieutenant) Cook set sail in May 1768, in the
ship Endeavour, on a voyage of exploration, and for the
observation of the transit of Venus of the year 1769, which
transit the travellers observed, from the Society Islands, on
June 3 in that year.

In the spring of the following year the ship started from
New Zealand to the eastern coast of New Holland, visiting,
amongst other places, a spot which, on account of the number
of plants found there by Mr. (afterwards Sir Joseph) Banks,
received the name of Botany Bay. Afterwards, when detained
in Endeavour River (about 15° 8. lat.) by the need of repairing
a hole made in the vessel by a rock (part of which, fortunately,
itself stuck in the hole it made), Captain Cook tells us that
on Friday, June 22, 1770, ¢ Some of the people were sent on
the other side of the water, to shoot pigeons for the sick, who
at their return reported that they had seen an animal, as large
as a greyhound, of a slender make, a mouse-colour, and extzere=\ -
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It is not improbable, however, that kangaroos were seen by
the earlier explorers of the western coast of Australia; and it
may be that it is one of these animals which was referred to by
Dampier, when he tells us that on August 12, 1699, ¢ two or
three of my seamen saw creatures not unlike wolves, but so
lean that they looked like mere skeletons.”

Having now learned something of the structure, habits, and
history of the kangaroo, we may proceed .to consider its zoolo-
gical, geographical, and geological relations, in order to arrive
at the best answer we may to our initial question, “What is a
kangaroo ?”

First, as to its zoological relations: and here it is necessary
to recall to mind certain leading facts of zoological classifica-
tion, in order that we may be better able to see with what
creatures the kangaroo is, in various degrees, allied.

The whole animal population of the globe is spoken of under
the fanciful term, the ¢ animal kingdom,” in contrast with the
world of plants, or ¢ vegetable kingdom.”

The animal kingdom is divided into certain great groups,
each of which is called a sub-kingdom ; and one, the highest of
these sub-kingdoms (that to which we ourselves belong), bears
the name vertebrata, and it includes all beasts, birds, reptiles,
and fishes; and the name refers to the series of bone called
vertebre, of which the back-bone or spinal column (and all ver-
tebrata have a spinal column) is generally made up.

Each sub-kingdom is made up of subordinate groups, termed
classes ; and thus the vertebrate sub-kingdom is made up of the
class of beasts or Mammalia (so called because they suckle
their young), the class of birds, and other classes.

Each class is made up of subordinate groups, termed orders ;
each order is further subdivided into fumilies; each family is
made up of genera ; while every genus comprises one, few, or
many species. .

In considering the zoological relations of the kangaroo, we
bave then to consider the relations borne by its genera to the
other genera of its family, the relations borne by its family to
the other families of its order, and finally the relations borne
by its order to the other orders of its class (the Mammalia)—
that class which includes within it all other beasts whatever,
and also man.

In the first place, it may be observed, there are many species
of kangaroos, arranged in some four genera ; but the true kan-

_garoos form a genus Macropus, which is very nearly allied to

" the three other genera. (2) Dorcopsis, with a very large first
back tooth. (3) The tree kangaroos {Dendrolagus), which
frequent the more horizontal branches of trees, have the fare
limbs but little shorter than the hind limbs, and inhaliv New
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(as in the last family), but the great toe is represented bya
small tubercle, while the cutting teeth are §, growing from
persistent pulp through life, as in the rats, squirrels, and
guinea-pigs (fig. 9).

We may now pass to a very different family of animals
belonging to the kangaroo’s order. We pass, namely, to the
Dasyuride, or family of the native-cat, wolf, and devil. so
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Teeth of the Wombat ( PAascolomys).

named from their predatory or fierce nature. They have well-
developed eye-teeth (or canines), and back teeth with sharp
cutting blades, or bristling with prickly points. The second
and third toes are no longer bound together; and, while there
are five toes with claws to each fore foot, the great toe is either
absent altogether or small. The cutting teeth are 3, and the
tail is long and clothed with hair throughout. Some of these

Fie. 10. //

Teeth of Dasysrus.

animals are elegantly coloured and marked, and all live on
animal food. This form (belonging to the typical genus
Dasywrus, which gives its name to the family) may be taken
as a type; but two others merit notice.

The first of these is Myrmecobius, from Western Australia,

remarkable for its number of back teeth, g:g, and for certain
geographical and zoological relations, to be shortly referred to.
‘Vith respect to this creature, Mr. Gilbert has told ussr—
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and their teeth vary much in number and structure. Cer-
tain of my readers may wonder that such diverse forms
should be thus grouped together, apart from the other
mammals. At first sight it might seem more natural to place
together flying opossums with flying squirrels; the mnative
sloth with the true sloth; the dug and cat-like opossums with
the true dogs and cats ; and, lastly, the insectivorous marsupicls
with the other insectivora.

As to the kangaroos themselves, they might be considered as
approximating in one respect to the Ruminants, in another to
the Rodents.

We have seen that even in Captain Cook’s time its resem-
blance to the jerboa forced itself iuto notice. And, indeed, in
this jerboa (and its first cousin, the alactaga) we have the same
or even a relatively greater length of hind limb and tail, and
we have the same jumping mode of progression.

Again, in the little jumping insectivorous mammal, the
shrew (Muacroscelides), we meet with excessively long hind limbs
and a jumping habit. More than this: if we examine its teeth,
we find both in the upper cutting teeth and in the back teeth
great resemblance to those of the kangaroo. And yet there is
no real affinity between the kangaroo and such creatures, any
more than there is between a non-marsupial truly carnivorous
beast and a marsupial carnivore. Indeed, both myself and
my readers are far more like the Jerboa or Weasel than either
of the latter are like to any marsupial animal.

The fact is, that all these so varied marsupial forms of life
possess in common certain highly important characters, by
which they differ from all other mammals. These characters,
however, mainly relate to the structure of their reproductive
organs, and could not be here detailed without a long prelimi-
nary anatomical explanation; but as to the great importance of
these characters, naturalists are agreed.

Amongst the characters which serve to distinguish the mar-
supials, there are two to which I have already called attention
in describing the kangaroo ; namely, the marsupial bones and
the inflected angle of the lower jaw.

Every mammal which has marsupial bones has the angle of
its jaw inflected, or else has no angle to its jaw at all; while
every animal which has both marsupial bones and an inflected
jaw-angle possesses also those special characters of the repro-
ductive system which distinguish the marsupials from all other
mammals.

Thus it is clear we have at least two great groups of mam-
mals. One of them—the non-marsupials—contains Man ; the
Apes; Bats; Hedgehog-like Beasts (Shrews, Moles, &c.)3 Cats,
Dogs, Bears, &c.; Hooted Beasts ; Edentates; Rodents, x0d 2wo
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(besides the Didelphide), in a state of nature, we must go
much further than merely across the Atlantic; namely, to
Australia or the islands adjacent to it, including that enormous
and unexplored island New Guinea, which has recently attracted
public attention through the published travels of a modern
Baron Munchausen.

To return, however, to our subject. To find marsupials at
all, we have, as we have seen, to go to the New World. To
find nearer allies of the kangaroo, we must go to the newest
world, Australia; newest because, if America merited the title
of new from its new natural productions as well as its new dis-
covery, Australia may well claim the superlative epithet on
both accounts. We have found an indication, in the name
Botany Bay, of the interest excited in the mind of Sir Joseph
Banks by the new plants as well as by the new animals of
Australia. And, indeed, its plants and animals do differ far
more from those of the New World (America) than do those
of America from those of the Old World.

Marsupials, in fact, are separated off from the rest of their
class—from the great bulk of mammals—the Monodelphia—no
less by their geographical limits than by their peculiarities of
anatomical structure.

And these geographical limits are at the same time the
limits of many groups of animals and plants, so that we have
an animal population (or fauna) and a vegetable population (or
flora) which is characteristic of what is called the Australian
region—the Australian regicn, because the Australian forms of
iife are spread not only over Australia and Tasmania, but over
New Guinea and the Moluccas, extending as far north-west as
the island of Lumbock, while marsupials thémselves extend to
Timor.

In India, the Malay peninsula, and the great islands of the
Indian Archipelago, we have another and a very different fauna
and flora—that, namely, of the Indian region, and Indian forms
of life extend downwards south-east as far as the island of
Bali. Now Bali is separated from Lumbock by a strait of but
fifteen miles in width. But that little channel is the boundary
line between these two great regions—the Australian and the
Indian. The great Indian fauna advances to its western margin,
while the Australian fauna stops short at its eastern margin.

The zoological line of demarcation which passes through
these straits is called ¢ Wallace’s line,” because its discovery is
due to the labours of that illustrious naturalist, that cou-

us, persevering explorer, and most trustworthy observer,
Alfred Wallace, a perusal of whose works I cordially recom-
mend to my readers, since the charm of their style is as
remarkable as is the sterling value of their contents. Mx.
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indicated in geological language as the Mesozoic period—the
middle of the secondary rocks.

But Australia presents us with a yet more interesting case of
“survival.” Certain fish-teeth had from time to time been
found in deposits of oolitie and triassic date, and the unknown
creature to which they once belonged had received the name of
Ceratodus. Only five years ago this animal, supposed to have
been extinct for untold ages, was found still living in Queens-
land, where it goes by the name of flat head.” It is a fish of
somewhat amphibious habits, as at night it leaves the brackish
streams it inhabits, and wanders amongst the reeds and rushes
of the adjacent flats. The anatomy of this animal has been
carefully described for us by Dr. Giinther.

We have, then, in Australia what may be termed a triassic
land, still showing us in life to-day the more or less modified
representations of forms which elsewhere have long since passed
away from amongst us, leaving but rare and scattered fragments
—relics “sealed within the iron hills.”

No member of the Australian families of the kangaroo’s order
has left its relics in European strata more recent than the
secondary rocks. But the American family, Didelphidce, is
represented in the earliest tertiary period by the remains of an
American form (a true opossum) having been found by Cuvier
in the quarries of Montmartre. He first discovered a lower jaw,
and, from its inflected angle, concluded that it belonged to a
marsupial animal, and that therefore marsupial bones were
hidden in the matrix. Accordingly he predicted that, such bones
would be found ; and, proceeding to remove the enveloping de-
posit with the greatest care, he laid bare before the admiring
eyes of the bystanders the proof of the correctness of his predic-
tion. It is noteworthy, however, that had this fossil been that
of an animal like the Tasmanian wolf, he wonld have been
disappointed, as, though marsupial, it has, as has been already
said, not marsupial bones, but curtiliyes.

But relics of creatures more closely allied to the kangaroo
existed in times ancient historically, though, geologically speak-
ing, very recent. Just as in the recent deposits of South
America we find the bones of huge beasts, first cousing to the
sloths and armadilloes which live there now, so in Australin
there lived beasts having the more essential strnctural charae-
ters of the kangaroo, yet of the bulk of the rhinoesros,  Their
bones and teeth have been found in the tertiary deposits of
Australia. They bave been described by Profeswar Owen, unid
are now to be seen preserved in the British Muscum and that
of the Royal College of Surgeons. It may bs: that othes fou-il
forms of the middle mesozine or even of triaesic timmses i, wa
some believe, have belonged to creatures of the Kangason a Vvl






RECENT DISCOVERIES IN PHOTOGRAPHY.

Br J. TRAILL TAYLOR.

MONG recent discoveries in photography there are two
which appear to exercise an important influence upon the
future practice of the art-science. One of these refers to the
production of negatives, the other to the printing of positives,
or proofs upon paper.

As hitherto practised, the production of a negative iuvolves
several manipulations of a somewhat messy nature. The argentic
halogens, iodide and bromide of silver, which constitute the
sensitive body in the collodion film, have been formed by double
decomposition, a collodion containing a haloid salt heing im-
mersed in a bath of nitrate of silver, by which iodide of silver ix
precipitated in the film, together with the nitrate of the bise of
the salt, which, being soluble, remains in the bath to contaminamts
the silver. If the plate is to be dried and stored away for future
use, it is now subjected to a series of washings to eliminate the
soluble salts, after which it is * preserved ” by the application of
an organic solution such as gelatine, tannin, gum, and other
bodies.

With a view to simplify these complex procesws it had long
been considered desirable that the haloid salts of silver shonld
be mixed with the collodion, 80 as to eneure: by a singls: opurne
tion the coating of the plate with a smeitive: layer,  But it was
found that the large atoms of iodide of silver woully wn, cnal=ify
with collodion ; and all attempts at produvcing a smzitive eolle.
dion failed, until about tem years ago, whes two Livergrrd)
amateurs, Sayce and Boltom, sidvesd the problesn oA psert-iny a
sensitive collodion emulsion by disrarding 1, iraly thue 1223, o8
silver, and substitating for it bronids of ailse:,  Bus 142 1om,
ditions under which thisz lrmuine s1yalebun 1z i wsiyad
years formed a theme for tixe iniexigatione A wwnt s e
vographers, and these ressarriis raye Loolly /sl aml b, 1
high state in which the ar: aziwa 22 e pramrs ¢ e, S
the state of perfection to wiisr o ryesnz 4 ,rw:-. R
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salt but also added the requisite organifier or preservative
body, by which the pores of the film are kept sufficiently open
to be permeated by the developing solutions afterwards to be
applied.

The simplicity of the method adopted is great, its efficiency is
obvious. A collodio-bromide emulsion that has been so nearly
adjusted in relation to the predominance of one salt over another
as to be in moderately good working order is poured into a large
flat dish. After a few hours, when the thick film has become set,
a small quantity of distilled water is poured upon it and the film
divided into squares by means of a paper-knife or silver fruit-
knife. By thus breaking up the film and subjecting it to a few
changes of water all the soluble matter is entirely removed, this
removal having been facilitated by the addition of a little
glycerine to the emulsion before it was poured out to set. The
function of the glycerine is mechanical, not chemical. When the
whole of the crystallisable salts are removed the film is dried, and
is either ready for being re-dissolved immediately, or for storing
away for future use. There appears to be no iimit to its keeping
powers, provided it be kept in a place from which light is ex-
cluded. To render this dried pellicle ready for use it is only
necessary that it be dissolved in a mixture of equal parts of
ether and alcohol, adding to it a little of an alcoholic solution
of tannin and a similar solution of soap.

To use a collodion prepared in this or any similar way all
that is necessary is to pour a little of it on the glass plate on
which the negative is to be taken, allow it to dry, and either
expose it in the camera without further preparation or place the
plate away until it is convenient to use it. In this way it will
be seen that photography is now reduced to a state of great
simplicity, so far, at any rate, as the preparation of the plates
is concerned.

Armed with a bottle of this sensitive emulrion, a photographer
or tourist may now visit any country with the certainty that,
wherever he can procure glass plates cut to such sizes as he may
require, there can he have sensitive plates—plates, too, absolutely
identical with each other in respect of sensitiveness—unifor-
mity being a necessary consequence of the method by which
they are prepared. To one accustomed to the preparation of
plates by the usual bath method, with the subsequent washings
and preservatives, it is very difficult at first to realise the ex-
treme simplicity of the “washed emulsion process.” In the
simple act of pouring the collodion from a bottle on to a glasy
plate every operation is now included. The result is a plate
capable of yielding a high-class negative, and possessirg quite
as great a degree of sensitiveness as dried collodion lates {re-

pared by any other method.
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REVIEWS.

INSECTIVOROUS PLANTS.®

HO often havs we not heard the questnon asked by officers of the Arm y
.and Navy who have been abroad, What is to be done in a place like
India? what resourceslie open to a man but hunting, shooting, and flirtation P
And what a splendid reply is given by the author of the work on Insectivorous
Plants which is now before the world. It is to an ordinary person perfectly
astounding what a naturalist of Mr. Darwin’s turn of mind can see in objects
which have been under the eyes of all, and yet have not till now been
properly observed. And the present volume is literally a perfect storehousé
of observations which have been conducted by Mr. Darwin, and by certain
foreigners who have been even earlier in the field than the renowned English
biologist. It will, doubtless, appear strange to the person who is not well
versed in modern natural history, that the present work has to do exclu-
sively with the different modes in which certain plants capture, kill, and
devour animals; yet assuredly such is the nature of the book’s contents.
Mr. Darwin covers more than 450 pages by his graphic accounts of the
different plants he has watched, of their several modes of capturing
their prey, and of the effects of different inorganic and organic substances
on their power of digestibility. And of his mode of conducting his experi-
ments, and his careful method of carrying on his observations, it is impos-
sible to speak (as, of course, those who are familiar with Mr. Darwin’s
writings would have anticipated) in too impressive a manner. He has given
us the history of more than twenty different plants, some of them, as
Drosera, at immense length, and with a vast number of original observa-
tions, and others which were had with great difficulty from abroad, and
which only allowed of a limited number of experiments, less abundantly
experimented on, but not on that account with less accuracy of observation.
In every case we note—what we have ever had to observe in writing of
Mr. Darwin—that tendency to give the utmost credit to his fellow-labourers,
even when the observations made by them do not in any way agree with
his own.
Mr. Darwin appears to be the first who has accurately recorded those
various changes which certain cells appear to undergo even in a compara-

® ¢ Insectivorous Plants.” By Charles Darwm, M. A., FR.S, & With
Jllustrations, London: John Murray, 1875.
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has performed many experiments on the mabject, and has inquired into the
mode in which a stimulant is made to travel, yet we do not think he has
sdded very much to our knowledge on the subject. His (or rather his
son’s) drawing, which represents a leaf of Drosers with its tentacles in-
folded over a piece of meat,is an admirable illustration. It shows the
whole process so much better than words can convey it, and to our minds it
is exceedingly like a sea-anemone that had just grasped a small crustacean.
‘Well might the author say, “ We might imagine that we were looking at a
lowly organised animal seizing prey with its arms,” and, further on. that
“the case of the Drosera is far more interesting [than the motion of ten-
drils], as here the tentacles are not directly excited, but receive an impulse
from a distant point; mevertAeless, they bend accurately toxards this point.”
With regard to this very interesting process, the following attempted ex-
planation is offered by Mr. Darwin :—“ About the mechanism of the move-
ments and the nature of the motive impulse we know very little. During
the act of inflation fluid certainly travels from one part to another of the
tentacles. But the hypothesis which agrees best with the obeerved facts
is, that the motive impulse is allied in nature to the aggregating process,
and that this causes the molecules of the cell-walls to approach each other
in the same manner as do the molecules of the protoplasm within the ecells,
so that the cell-walls contract. But some objections may be urged against
this view.” After some further remarks the author truly says, «“ We see
how little has been made out in comparison with what remains unexplored
and unknown.”

Mr. Darwin describes with the utmoet minuteness his numerous experi-
ments on some of these animal feeders, and it is perfectly astonishing to see
the number of flies which a single specimen of some of the plants observed
by him have captured. And the reader must not suppose that they are
simply captured insects. They are regularly digested. The plant closes on
them, and they are thus killed ; and it is not till the whole of their soft
parts have been dissolved and absorbed that they open, and thus reject the
excrementitious matter. Thus it is that certain of these plants are pro-
vided with such imperfect roots ; they do not require food supplied through
the roots, because they are able to obtain a quantity through the multitude
of insects they captivate. “There can hardly be a doubt,” says the author,
that these plants “ have the power of dissolving animal matter by the aid of
their secretion, which contains an acid, together with a ferment almost iden-
tical in nature with pepein; and that they afterwards absorb the matter
thus digested. This is certainly the case with Drosera, Drosophyllum, and
Dioneza; almost certainly with Aldrovanda, and, from analogy, very pro-
bably with Roridula and Byblis. We can thus understand why it is that
the three first-named genera are provided with such small roots, and that
Aldrovanda is quite rootless ; about the roots of the two other genera nothing
is kmown. It is no doubt a surprising fact that a whole group of plants
should subsist partly by digesting animal matter, and partly by decomposing
carbonic acid.” But Mr. Darwin instances as remarkable a fact in the Animal

Kingdom by pointing to those peculiar rhizocephalous crustaceans which
are absolutely destitute of an alimentary canal.

We cannot touch on any of the author’s observations on \he genun
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do not obey the law of incidence and reflection, but ¢ roll along the surface like
a cloud of smoke,’ it only increases the difficulty. Such a cloud, instead of
returning to the coast of England, would in our case have rolled toward the
coast of France,” It will be seen from the above that Professor Tyndall’s
case is clearly and strongly put before the reader. Time alone will tell what
result it may have on the expression of opinion in America. The other
parts of the book are equally valuable if not of so absorbing interest.

INSTRUCTIONS FOR THE ARCTIC EXPEDITION.®

HERE is a vast and most valuable work, specially prepared for the

Expedition which left our shores a few months since, and which, we
doubt not, will well repay the expenditure which must have been made
upon it by the Lords Commissioners of the Admiralty. It extends to
more than 850 pp. of large 8vo, with numerous illustrations intercalated
with the text, and it is divided into two distinct parts. The first division
has to do with the instructions that were given to the several investigators
who are sent out in the present Expedition. The second, which covers over
750 pp., consists of a vast series of papers, collected and arranged by Pro-
fessor Rupert Jones, F.R.S., and Professor W, G. Adams, F.R.S,, and
baving to do with every possible branch of science which can in any way be
brought to bear on Arctic matters. Finally, we may state that the entire
work has been brought out—and most successfully it seems to us—under
the charge of Professor R. Jones, F.R.S., whose labours must have been of
s most exhaustive description. And this must have been especially the case
from the extremely short time allowed to get the work through the press
from the period when it was first begun. On this account the reader will
naturally excuse any slight errata he may observe, and he will pardon the
manifestly incomplete character of the index, which, had time permitted,
should have been a most full and exhaustive one. Indeed, on this point we
think the editor should even now be permitted by the Lords of the Ad-
miralty to produce an elaborate index, for there is nothing more requisite to
insure the usefulness of the volume.

So far as we can see, the information that is laid down in these instruc-
tions is the most valuable and concise that can be conceived. The astro-
nomical observations are placed first in order [alphabetical we suppose], and
they include Notices of Eclipses of the Sun in 1876 and 1877, by Mr. J. R.
Hind ; Suggestions for the Obssrvations of Tides, by Professor Haughton ;
Pendulum Observations, by Professor G. Stokes; and Observations on the
Detection of Meteoric Dust in the Snow, by Professor H. Roscoe. These are

—— e e e ———— —

¢ ¢ Manual of the Natural History, Geology, and Physics of Greenland
ind the Neighbouring Regions.” Pre}mred for the use of the Arctic Expe-
lition of 1875, under the direction of the Arctic Committee of the Royal
3ociety, and Edited by Professor Rupert Jones, F.R.S. Together with In-
structions for the use of the Expedition. London: Eyre & Spottiswoode,

1875.
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VICTORIAN ORGANIC REMAINS.®

'JVHE second decade, like the first, noticed in a previous number (PoPvLAR
Screxce Review, April 1875), is varied in its contents and interesting
as containing a continuation of the more characteristic fossils of each forma-
tion, of which good specimens are preserved in the national collection at
Melbourne. The plates illustrate fussils of different geological periods.
The decade includes & new species of Squalodon, from the tertiary sands of
Cape Otway, a genus of carnivorous whales, hitherto only found in the
Miocene tertiaries of Malta and Bordeaux, two species of Carcharodon from
Geelong, also found in the miocene of Europe. Three plates illustrate some
Mesozoic coal ferns, of which one, the Pecopteris Australis, is considered by
Professor McCoy to be allied to, if not identical with, an oolitic fern from
orkshire, Some curious forms of Cyprea are described from beds of pre-
sumed Oligocene age, differing in character from the usual living and
Pleiucene species of that genus, but somewhat resembling the one figured in
Count Strzlecki's “New South Wales.” Also two tertiary species of
Trigonia, a genus hitherto only known as abounding in the Mesozoic strata
and at present in the Australian seas, *“but the complete absence of which,
in the intermediate tertiary periods, in all localities examined, was looked
upon by geologists as a most curious exception to the general paleonto-
logical law of the distribution of genera in time—an exception we can now
remove.” (Preface, p. 6.) Further illustrations of the species of graptolites
from the gold-field slates are continued in this part, all of which (with one
exception, the Retiolites Australis, McCoy, from the Upper Silurian) are
identical with examples of the same species occurring in rocks of the same
age in Scotland, North Wales, Bohemia, and North America. The critical
determinations of the fossils by Professor McCoy, made during the progress
of the geological survey under Mr. R. Brough Smyth, will not only be of
importance to the colony, but of much interest to the European and Ameri-
can geologists, as enabling them to observe the resemblance or difference of
the fossils in strata of presumed similar geological age in the Northern
hemisphere.

AMERICAN GEOLOGICAL SURVEYS.t

THE reports of the different geological surveys become more important
and interesting, as showing the annual progress made in the explora-
tion of each State, not only as regards their physical features, geological
structure, and agricultural character, but also as to the distribution and

* ¢ Prodomus of the Paleontology of Victoria.” By Frederick McCoy,
F.G.S. Geological Survey of Victonia. Melbourne: 1875.

t ¢ United States Geolo%cal and Geographical Survey of the Territories,
embracing Colorado.” By F. V. Hayden. %Vashington: 1874. “Bulletin
of the same Survey.” No., 4. Second Series. 1875. “Fifth Annual
Rt;port of the Geological Survey of Indiana.” By E. T. Cox. Indianapolis:
1874,
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the simplest form, so as to be easily understood by the general reader. we
are thus presented, under each of the counties surveyed. with their physical
features, the general and economical geology. the minerals found. the nature
of the soils, the timber, the various mineral springs. and the suppiies of
water. The chief geological formatinns of the State. besides the aceurrence
of granite and porphyry, are of Paleozoic age, including the Silurian, De-
vonian, and Carboniferous strata; the Mesozoic rocks do not appear to be
represented, the more recent or quarternary accumalations belonging to the
drift, bluff, and alluviom. The Missouri coal-field is estimated at aboat
23,100 square miles; the upper measures, ahout A.000 square miles, are
mostly barren of coal, or only contain an occasicnal seam too thin to pay for
working. The extent and character of the coal formations are more fully
treated in each of the county reports. Besides a great amount of informa-
tion embodied under the respective counties surveyed by Mr. . C. Brad-
head and Mr. Norwood, the latter half of the volume contains an elaborate
account of the lead and zinc regions of the Central and South-western
Missouri, by Adolph Schmid¢ and Alexander Leonbard, giving their general
characteristics, and special descriptions of the ores and associated minerals,
their mode of occurrence and nature of the depasits, and of the mining and
smelting of them. There is also a report on the iron ores of South-eastern
Missouri by Mr. Moore, of the history of lead mining by Mr. Cobb. and of
the lead mines of Upper Louisiana by Mr. \ustin, and of the chemical work
and analysis done in connection with the survey by M. Chauvenet. The
work is further illustrated by ninety-one figures of the deposits of ore, and
an atlas of maps and coal sections of the counties explored.

THE SCIENCE OF LANGUAGE.®

TIIE international scientific series of works which has been commenced by

Messrs. King and Co. is, so far as we have seen the books, unsati~factory
on the whole. We think there has been an absence of scientific judgment
in the selection of some of the subjects, and we might add also of some of
the writers. There are, in the entire set of works which have been issued,
very few which have a real value. Unquestionably, however, some of the
books have been excellent in character, and we wish we could say the sume
for the volume under notice at present. Profzssor Whitney has, we believe,
written an earlier and a better work on the subject of language; but
assuredly he has in the present instance done, we might say, nothing towards
producing a book which in any way gives a proper idea of the subject. It
is simply ludicrous to observe the manner in which he apologises to his
readers for want of space in which to place his ideas fully before them.
Why, the book is nothing more than “ words, words, words.” It amsuredly

is worthy of its title in so far as it simply illustrates “the growth of

® «The Life and Growth ¢* m Dwight Whitnay,
Professor of Philology in ¥ 5.
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that the author opposes Sir J. Lubbock’s well-established views ca scume
points; that which deals with the subject of hives; that on drones and bee-
traps, which describes some very simple modes of gettmg rid of the dromes,
which are larger in size than the workers; and, finally, that on pasturage for
bees, which shows that bees may well be kept, even in busy Londom—a
lady having kept many hives in the neighbourhood of Kensington.

GANOT'S PHYSICS.*

WE think that Dr. Atkinson was quite right in his determimation t»
translate this more popular work of Professor Ganot rather than ta
attempt to render the Eléments de Physique simple enough for the schaN
pupil. The present work is in great measure a translation of M. Gans
Cours élémentaire de Physique, with, of course, certain additions and altera-
tions, which commended themselves to Dr. Atkinson. It is certainly am
admirable work, and it is what our English books—with the exception of
Lardner and Deschanel’s, which is also a translation from the French—all
fail in, very excellently illustrated. We have looked through it, and we
think the author's clearness of style has been thoroughly maintained by the
translator. Of course the book is in no way to be compared to the &m‘
still it is most excellent as a handbook for either the medical student ar for
the candidate for matriculation at the London University. * Comparisons
are oderous,” of course, but we must certainly say that, on the whola, while
M. Deschanel’s book was in the hands of the English student, M. Gannt

might have been dispensed with. In any case, however, it .has reached 3
second edition.

SOUTH AFRICAN HYDROLOGY.t

ALTHOUGH we fear that this book is not likely to find numeroua readars,

yet it is certainly worthy of being largely read. It is a work on which
a considerable deal of thought has been expended by its author in onder ta
prove conclusively the immense necessity which exists at the Cape for the
Government to take in its charge the management of the furest district
Dr. Brown has, in our opinion, conclusively shown, by a wide and varied
argument, that the immense drought which now exists from time to time in
South Africa is caused by the absence of forests in certain localiien. And
if farther evidence were required on this subject, it is to be found in the
testimony which has been supplied to ‘the French Academy by the wasium
officers whom it has deputed to investigate and report on the

® ¢ Natural Philosophy for General Readers and Youne P
lated and edited, from Ganot’s Cowrs &lémentaire de
son, Ph.D., F.C.S., Professor of Experimental Scien
Second edition. London : Longmans. 1875.

t+ “ Hydrology of South Africa, and Causes of
J. R. Brown, LL.D. London: King & Co. 187
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by Professor Pritchard, to enable me to make the very minute final adjust-
ments of the equatorial. While making observations for the preliminary
adjustments I inadvertently used my left eye, and was surprised and de-
lighted to find that I had recovered perfect vision with it, the granulations
in the centre of the retina having disappeared.”

The Johnson Memorial Prize.—The Trustees of the Johnson Memorial
Prize for the encouragement of the study of astronomy and meteorology
propose the following subject for an essay :—* The History of the successive
Stages of our Knowledge of Nebulw, Nebulous Stars, and Star-clusters,
from the time of Sir William Herschel.” The prize is open to all members
of the University of Oxford, and consists of a gold medal of the value of ten
guineas, together with so much of the dividends for four years on 333l
Reduced Annuities as shell remain after the cost of the medal and other
expenses have been defrayed. Candidates are to send their essays to the
Registrar of the University, under a sealed cover, marked “ Johnson Memo-
rial Prize Essay,” on or before the 31st day of March, 1879; each candidate
concealing his name, distinguishing his essay by a motto, and sending, at the
same time, his name sealed up under another cover, with the same motto
written upon it.

Drscovery of New Planets (147 and 148).—The “ Astronomical Register
(September) publishes the two following letters : —

) “Vienna: July 15, 1875.

“Tn the night of the 10th to the 11th July I noticed in a constellation
of stars with which I was familiar, a faint little star of the 12th magnitude,
the distance of which from A. Qe. 2,051 °/1 I estimated at about 13h. to
be +38s. and +38’, but I did not succeed in taking an observation, properly
speaking. On the following morning I was enabled to establish that it is in
truth a planet. As yet I have obtained the following position thereof :—

1876. Vienna M. T. R. A. app. Decl. app.
July 11  12h. 59m. 23s.  20h. 19m. 22:78s. —-17° 29’ 53-6”
» 12 18h.56m.55s.  20h.18m.36:08s.  —17° 81’ 52-8”
» 13 12h.49m. 0s,  20h. 17m. 53-07s, —-17° 8%’ 47-0”

Magnitude 12-0.

The Director of the Observatory, Professor Carl von Littrow, has been so
good as to select the name ¢ Protogencia ’ for the planet.—L. ScmurHoF,

By M. ProsrerR HENRY, of Paris:—* 1875, August 7th, 12h. 50m. M.T.
Paris; R. A. (148), 22h, 30m. 3s.; N.P. D.,101°11”5. Hourly motion,
—1-8s. +36”. Magnitude 107.”

Study of the Solar Surface.—At the recent meeting of the American
Association, Professor S. P. Langley, of Alleghany Observatory, detailed
some of the conclusions at which he had arrived after years of study of the
solar surface. - Professor Langley first showed by comparative experiments
that an absorptive atmosphere surrounds the sun. Little attention has in
recent years been paid to the study of this atmosphere. The earlier efforts
to tabulate its absorptive power, produced with different observers, though
men of eminence, strangely discordant results. Their methods and dedue-
tions were given in detail. Secchi’s results, making the neighbourthond ot
the edge of the sun about half the brightness of the cemtre, axe yrawY

EBRY
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1836-1870, Dr. Fuhg obtains, ¢ Astron. Nach.,” 2,040, 33’ 3700 as the dia-
meter of the sun deduced from 6,827 measurements,

The Transit of Venus sen from Pekin.—Mr. Watson, at cne of the Sep-
tember meetings of the French Academy, read a long and interesting paper
on the observations of the Transit of Venus made at Pekin station, of which
he was the chief. The question of the atmosphere of Venus, and the dithi-
tulty of determining the exact time of real contact were examined at full
length. M. Leverrier expressed his decided opinion that the determination
of the parallax of the sun by this method was useless unloss some wnex-
pected service should be rendered by photography for solving the difticulty
raised by Mr. Watson. Mr. Watson tried to discover to what height the
atmosphere of Venus was liable to cause optical disturbances by its illumina-
tion by the sun, and he found it to be fifty-five miles, about 1-70th the dia-
meter of the planet.—See  Nature,” September 10.

Death of Professor d Arrest.—* Silliman’s American Journal” says that
Professor Heinrich d’Arrest, of the University of Copenhagen, died on the
14th of June, in his fifty-third year. The most important of the labours of
this distinguished astronomer were the construction of two catalogues, the
one of nebule observed by him at Leipzig, the other of nearly 2,000 nobul
observed by him at Copenbagen. For these observationa the Royal Autroe
nomical Society of London awarded to him this year their gold medal,

America’s Loss of an Astronomer.—It appears that Joseph Winlook was
born February 6, 1826, in; Shelby County, Kentucky, (iradunting In 1846
at Shelby College, he afterwards held the professorship of Mathematios au.l
Astronomy in that institution until 1852, The remainder of his lifo was
passed chiefly at Cambridge, Mass. ; but he spent some monthas at the U.N,
Naval Observatory in Washington, and for more than a year wan at the
head of the mathematical department of the U.N, Naval Acadamy at Aunn-
polis. He was twice made superintendent of the American Kphemeorin,
finally quitting this office in 1800 to take the post of I’hillips P'rofessor uf
Astronomy at Harvard University, and in that capacity to serve as Director
of the Observatory. He held this office at the time of his death, Juns 11,
1875. Hislast illness was short, and did not appenr dangerous unti) s fow
hours befcre its termination.

TRe next Return of Encke's Comet.—* Nature " of Seplember 165 anys that
4 the appearances of this comet at nearly ten-year intervals n 1519, Dre2t), 1,
1848, 1858, and 1863 took place under circumstances which were more or
less favourable for observation in this bemiephere ; thees waditions, how-
ever, will not attend the ensuing return W perihclion, which, with the meun
motion found by Dr. von Asten for 1275, neylecting the eusl) effect of pe-
tarbation, would occur about the Z7th of July, J57%; sud if the puth in the
heavens be calculated om this wwumption, it will sppesr that vhecryutions
will herdly be peacticable exovpt in the svuthery hemirphere iu Auyust.
The nearest approsch to this traet ix thet which the comet followed in J245,
‘when a few observations vzly were obtaived with difficulty st Mome, Wadsr
ington, and Philadelpkis. With regard v the oo ot portushetion
the length of thie cumet’s prrind siser: the your )24, when o gu
was first detected, it may be remarkod thet the bagedt rovolution
from 184245, which extented 1 12150 duye, md U
1808-71, 1,2002 deye: diffurenpr «f cxtscims, M4 Suye,
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T New French Figeical Gheorvatory kas bad M. Janssen sppainted to be
i3 Governoe.  Doubeless the position is worthily merited. bat we doubt not
there were soove akmoomers iz Pazis who wiil not think with the Gover-
mens e this sabject.

Iridh Givervatsonst én Denile Sters —A diecussion of the elements of the
cobiits of v Coromee, - Ophiwchi. y Leonis. 7 Aquarii, and 36 Andromede, by
D= Droberek, of Cobmel Cooper’s Observatory, Markree, forms Part 19 of
wol xxv. of the “ Transsction: of the Roval Irish Academy.” Dr. Doberk
explovs the graphical method proposed by Sir John Herschel, which bas
been o geperaliv appliad. at leest in the esrlier part of the work. Cor
rections of the appecximate elements thus obtained by equations of condition
will lead to satisfactory resalis where there are reliable single epochs, o 3
suffident mumber of comiiruous coes to ecabie us to form normals It
may be quartivoed whether the additional laboar of calculation which some
of the methods of caleviating dowble-star orbits that have been proposed
pecessarily imvalve, is rewaziad by mare satisfactory results that can be
obtained by the spplicazicn of Herschel's graphical process in the fint
instance, following up by equations of condition.

BOTANY.

A peculiar Fungus found in ¢ Whie Ant-Mil — Grevillea ~ gives 3 bog
acconntof.q)eua fcund in an Indian ant-hill, and it farnishes the repott
made upon it by Dr. D. Cunningham who says: %I herewith retam
thelemamxmmemmdnnamoa:hago.dmzmthmdfnsl
said to have besen procured from the interior of a white ant-hill. Tbe
specimens apparently belong to some species of Lepiota, and are chiefly
remarkable for the extreme leagth and coarse fibrous contents of the gex
The occurrence of fungi in connection with an:-hilis is well known, butia
0 far as ] am swave those hitherto described as occurring ca the hills of
the white-ant beiong to species of the Gasteremyvetous order, Podanas, #
that the occurrence of a species of aae of the sub-genera of Agaricus in such
localities is a new and interesting fact. With rezand to the material from
which they arise, and which must apparently be of the same nature as the
so-called spawn of the caltivated mushroom, consisting of vegetable débris
permeated by the myceliam of the fangus, it may be noted that a simiist
substance is described by Belt as occurricg in the nests of .the leaf-culling
ants of Nicaragus, and is supposed by him to serve as food—the ants cullisg
and storing the leaves for the sake of the funzi which are subsequently ée-
veloped in the debria. (“ Naturalist in Nicarazua,” pp. 80.) Were this spaw
:mﬁmllvexpoaad to conditions similar to those which it naturally c=
counters in the interior of the hillocks—beat, darkness, and moistare—|
“alieve that the pilei might very probably be raised at will, and if they

Illyuegoodeanngtheexpenmem would be well worth trying.”

The Flora of India.—* The Academy ™ says that the first volume of I¥.

*‘l“%dﬂh"k&epﬁﬂmmhﬁmbdﬁpﬁwm

‘he present year. Thia i & wotk that ia greatly needed, as we powot
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none approaching completeness on the vegetation of the country that is
probably richer in vegetable products than all the rest of our dependencies
put together. The present volume contains comparatively little that is abso-
lutely new—that is to say, descriptions of new genera and species; but its
chief value is in being a compendium, so far as it goes, of all the plants
known to grow in the country, written in English. It contains the poly-
petalous families from the Ranunculacess to the end of the Sapindaces,
embracing descriptions of 442 genera and 2,260 species. Dr. Hooker’s
¢Student’s Flora of the British Islands” hasbeen followed in the style and
arrangement of the matter, which has caused a considerable saving of space,
as compared with similar works, Several botanists have contributed to the
present volume ; but even with the united labours of half-a-dozen contri-
butors, the completion of the work cannot be effected in less than as many
years. The species number from 12,000 to 14,000, scattered over an area
of 1,500,000 square miles, representing every variety of climate.

The Chemistry of Phormium tenax.—Professor S. Church has worked
this out, among various others that he has written upon in ¢ The
Journal of Botany.” IIe says: “'I'he two reports on the chemistry of
Phormium tenax which I have addressed to the Flax Commission of New
Zealand contain many points of interest in connection with this subject.
These reports will shortly be published in the form of an abstract, but in
the meantime I may select from them the following curious observations as
to the effect of water at a high temperature on tissues containing lignose,
and on the indifference of cellulose to such treatment. 'When pure cellulose,
prepared from cotton as just described, was boiled for twelve hours with
distilled water, it gave up no appreciable amount of organic matter to the
water, which did not acquire an acid reaction. Even in a sealed tube, at a
temperature maintained at 150° C. for four hours, water was almost without
effect on cotton. But with Phormium fibre a small quantity, about 4 per
cent., of an acid yellow extract was obtained even by simple ebullition with
water at 100° C.; while at 150° to 160° C. water causes so great a change in
the material that it dissolves in quantities amounting in different specimens
to 19, 24-4, and even 33-3 per cent. of the dry fibre taken. The nature of
the products formed has been in great measure investigated, a kind of sugar
and an acid body occurring amongst them. But the point to which I wish
now to direct attention is the test which water at high temperature affords
of the presence or absence of the so-called secondary deposits. We know
that lignose is coloured yellow, brown, or red by strong nitric acid, and that,
in the purest state in which it has yet been separated, it is richer than
cellulose in carbon by about 10 per cent. But the employment of water
under pressure and at different temperatures above the boiling point may
enable us to take a further step in this inquiry, and to ascertain whether
lignose is a mixture or a homogeneous substance. And we may then hope
to obtain by other methods of research some insight into its chemical con-
stitution and its physiological production.”
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CHEMISTRY.

A Pure Dextrin from the Action of Diastase on Starch has been recently
described by M. Bondonnesu (in the “Bull. Soc. ‘Chim.” IL xxiii. 9). A
Xilogram of dry starch, diffused in two litres of water, was treated in the
cold with an extract of 250 grams of bruised malt in 500 grams of water;
the whole being heated on the water-bath to 75° until the starch had dis
appesred. The liquid was then carried to boiling to destroy the diastase,
filtered through animal charcoal, and concentrated to 32°—33° Baumé. To -
free the dextrin in this solution from the glucose (dextrose) present, it wa
first reprecipitated five or six times with alcohol, then treated with a copper
test made with cupric chloride and sodium hydrate ; this latter trestment
destroying the dextrose. As thus obtained, the dextrin showed o colo™
ation with iodine, gave only feeble indications with the copper test (equ-
valent to 1-85 per cent. dextrose), reduced gold chloride and ammoni>-
silver nitrate, gave an abundant precipitate with a solution of barium
hydrate and with ammoniacal lead acetate, but none with lead sub-acetate.
The dextrose present the author believes to be produced by small quantitis
of non-coagulable albumincids present, acting as ferments. By care snd
rapidity in operating, dextrin may be obtained devoid of reducing power.
The rotary power of the dextrin thus obtained is aj=176° to the right;
that produced by torrefaction being aj=183°.

A Substance in the Urine after taking Chloral Hydrate.—1In s late sumbe
of the “ Comptes Rendus,” MM. Musculus and De Mermé have published s
paper on this important subject. They say that foreign substances introduced
into the human organism are rejected in states which may be divided
into three groups:—1. Bodies which pass unaltered through the systes,
such as creatin, acetamid, &c., and are found unchanged in the urine 2
Bodies which are decomposed, and whose decomposition products are foud
in the blood, the ssliva, and the urine, such as leucin and glycocoll, which
yield urea. 3. Bodies which combine chemically with some product d
the organism, and thus pass into the urine. The type of this group ¥
benzoic acid, which combines with glycocoll, and is eliminated as hippusi
acid. In the urine of dogs poisoned with chloral hydrate, Feltz and Ritts
have recently discovered chloral, sugar, and another organic substance pre-
cipitable by the basic acetate of lead. It is an acid which forms stells
groups of crystals resembling thosee of tyroein, and containing —

Carbon . e . . 3160
Hydrogen . . . . . . 436
Chlorine . e« . . 2870

It is not expelled from its salts by acetic acid. At the boiling-point i
reduces alkaline solutions of copper and bismuth, and salts of silver, axd
decolourises sulphate of indigo. It turns the plane of polarisation to the
left. The authors hold that chloral should rank in the third group with
benzoic acid, and propose for the acid found the provisional name d
urochloralic.

Milk in Health and Diseawe~Ts tmypstant wubject has been latelf
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fecbled or destroyed. The presence of the gas is an important element to
be considered, as by varying it the current may be intercepted or the appear-
ance of the light greatly altered. Similar effects are attained by varying
the strength of the current, and are most marked when the current is feeble,
“The phenomena are the same whether a IIoltz machine or coil are used as
a source of electricity, and are independent of the direction through the coil
or gas. The form of the armatures is important ; they should be plain and
surround the tube for the greater part of its length. The effect of a single
pole is slight, or of both poles when more than five millimetres distant from
the tube.

Different Forms of Light for Lighthouses.—At the recent meeting of the
British Association Sir W, Thomson and Mr. J. Hopkinson read a paper on
<« Methods for giving Distinctive Characters to Lighthouses.” Sir William
Thomson read the first portion. Speaking of coloured lights, he said they
would not be of value except for marking a specific direction, and for this
colour had been the only successful invention. At Ardrossan a ship went
ashore through a mistake of a light in Ardrossan for a harbour light. There -
was a red light in an apothecary’s shop in Ardrossan, and the pilots had
told him that they regularly steered in by the “light of the doctor's shop.”
The greater speed of steam traffic required that light should be seen at a
greater distance and recognised sooner, and the lights must be more
powerful. Rapid advances have been made in the English lights, particu-
Iarly in respect to their power, but more distinctions were required. Many
harbour lights were now confounded with gas. Now there was & blaze of
gas, and it was, in some cases, impossible to make out which was which.
The authorities were exceedingly sluggish in making such changes as were
xequired in the appliances, The eclipse light, which he advocated, would
asignal three lights, which he described as ‘short, short, long,” indicating
the periods for which the light would be eclipsed. Mr. Hopkinson had also
invented a revolving light, which cost little more than the ordinary revelv-
ing apparatus, but which would give a double flash or & treble flash, instead
of the one flash of the ordinary revolving apparatus.

Effects of Stress on the Magnetism of Soft Iron.—Sir W. Thomson read a
paper at the meeting of the British Association, in continuation of his essays
‘before the Royal Society. In the physical laboratory at Glasgow University
he had stretched steel and soft iron wire about twenty feet long from the
xoof. An electro-magnetic helix was placed round a few inches of the wire,
80 that the latter could be mugnetised when an electric current was passed
through the former; the induced current thus produced in a second helix
outside the first being indicated by a reflecting galvanometer. When steel
wire was used, the magnetism diminished when weights were attached to
the wire, and increased when they were taken off; but when specially made
soft iron wire (wire almost as soft as lead), the magnetism was increased
when weights were put on, and diminished when they were taken off.
Afterwards he discarded the electrical apparatus, and by suspending a piece
of soft iron wire near a magnetometer consisting of a needle a small fraction
of a grain in weight, with a reflecting mirror attached, the wire was magne-
tised inductively simply by the magnetism of the earth, and changes in its
magnetism were made by applying weights and strains, the changes being
then indicated by the magnetometer.
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